Fertility is one of the important components of population change, the other two being mortality and migration. When vital statistical data on number of births is readily available it is estimated directly using various direct measures of fertility such as the crude birth rate (CBR). When the information on number of births is not directly available, fertility is measured using the census information on child woman ratios (CWR) of various types. CWR has several limitations, but gained importance with the attempts made by Rele in 1963, and followed by several other researchers such as Hauer and his co-authors in 2013 deriving TFR from it. In the present study yet another attempt is made to use CWRs to derive not only TFR but also other summary indicators such as the TMFR. A set of simple mathematical formula have been used to estimate the fertility and marital fertility using the CWR of the ages 0-9. The 2011 census age-sex data of districts in India was used to derive a set of fertility estimates for total, rural and urban areas of all districts. Further, these estimates of 2011 have been compared with the estimates of 2011 earlier made by Guilmoto and Rajan to analyse the robustness of the estimates.
INTRODUCTION
The commonly used measures such as rates, ratios, percentages and probabilities in mathematics and statistics also play a great role in understanding various demographic phenomenon's such as fertility. Fertility is one of the important components of population change, the other two being mortality and migration. When vital statistical data on number of births is readily available it is estimated directly using various direct measures of fertility such as the crude birth rate (CBR).
When the information on number of births not directly available fertility is measured using the census information on child woman ratios (CWR) of various types. CWR has its own merits and demerits. When using the child woman ratio (Children 0-4/ Women 15-49) as an indicator of fertility we assume that children enumerated by the time of the census in the age group 0-4 are the actual number of children born 5 years ago and those surviving. The logic behind is that it is assumed that mortality is negligible on the Children 0-4 and the Women 15-49, and also assume that no migration during the last five years of the census enumeration date; then the children 0-4 © CNCS, Mekelle University 90 ISSN: 2220-184X enumerated at the census date equals to those born 5 years ago and surviving till today and thus, nothing but the number of births taken place during the past five years. When a child women ratio is constructed using this data then the CWR0-4 refers to 2.5 years before the census date as C0-4 here refers to the average number of births during the five year period before the census. If there is considerable amount of the impact of mortality and migration on the child women ratio, one has to adjust the measure for the above. Experience shows that one may use the child women ratio as a rough indicator of fertility without much problem, assuming a negligible impact of mortality and migration.
Rele (1976, 1987) suggested use of various types of child woman ratios (CWRs) to estimate more sophisticated indicators such as TFR and GRR indirectly. Recently, Hauer et al. (2013) suggested another simple method to estimate TFR from the information on CWR. When the infant mortality is comparatively insignificant, and also no migration among the women and dependent children the method suggested by them is observed to give plausible estimates of TFR. Smith (1992) suggested various measures of fertility simply by means of exploiting the interrelationships existing among different measures. Inspired by the above works namely by Hauer et al. (2013) ; Smith (1992); and Rele (1976, 1987) , this paper makes an attempt to suggest a new methodology which does not require serious assumptions, not much input data but gives robust estimates of various measures of fertility even for sub-national populations in the absence of essential information on number of births but just by using the CWRs.
The data required for estimation of various measures of fertility and mortality is traditionally collected from three important sources namely: Censuses, Civil Registration System, Special surveys such as Sample Registration System (SRS) in India. All the above three sources have their own merits and demerits. Census and special surveys provide the information on children and women also and so following Rele (1976) one may compute a variety of child women ratios as per the need such as CWR0-4(C0-4/W15-49), CWR5-9(C5-9/W20-54), CWR0-9(C0-9/W15-54),
where C stands for Children, W stands for Women. The advantage of this method is that it is possible to derive fertility measures even for the smallest area like village as CWR available at the local level.
Growing importance for decentralized planning in India and other countries over time made the governments and many a researcher to search for alternative ways of obtaining reliable estimates of fertility and mortality at below state level units such as districts, natural regions of a state, best examples for such an alternative ways. Like the traditional sources, the above alternative sources of information also have their merits and demerits.
Indirect estimation of fertility and mortality using different alternative data sources, alternative methodologies and mixed methods/data sources thus started playing an important role in many of both developed and developing countries. A review of existing literature on indirect estimation of fertility and mortality carried out by several scholars in India and abroad clearly indicates that there is still a need for the development of new procedures and use of new data sources: (1) for a better understanding of the fertility and mortality processes at sub-state level units such as districts in India, (2) for a better evaluation of data gathered on fertility and mortality from various newly developed data sources such as SRS, NFHS, DLHS, etc., (3) for better assisting the various governments in their needs for the decentralized planning and policy implementation.
However, most of the sophisticated indirect techniques suggested so far require stringent assumptions, huge amount of input data and thus make them not much applicable to derive estimates for below the state level such as the districts, towns, villages in India.
Further, to the knowledge of the present researchers (1) no researcher tried to make use of the marital status distribution data of India especially of the 2011 census in deriving indirectly the fertility measures like CBR, TFR, GMFR and TMFR (2) no attempt was made by any researcher to provide the above indirect estimates for the rural and urban areas of various districts. Thus the present study aims (1) to provide a new, simple and also innovative thought provoking approach for the derivation of various fertility measures/formulae which no one tried before; (2) to make use of the marital status distribution of age-sex data of 2011 census data to derive a new set of fertility indicators for districts in India. To be specific, the objectives of this study are (1) to develop a simple indirect technique for estimating CBR, TFR and TMFR and other related fertility measures from the information on the age-sex and marital status distribution of the population; (2) to derive plausible estimates of the above measures for districts/States/UTs in India using 2011 census age-sex marital status distribution data; and (3) to provide above estimates even for Rural and Urban areas of all districts in India.
In the following sections the paper presents the details of the data sources, methodological details and analysis of the results. 
DATA AND METHODOLOGY

Data
The data required for the present study on children of ages 0-9 years and women (or females) of ages 15 to 54 years, is collected from the marital status data by age-sex distribution of the 2011 census of the Registrar General of Indi (RGI). Soft copy of the 2011 census age-sex marital status distribution of data of various States/UTs/Districts in India was downloaded from the site http://www.censusindia.go.in. The quality of age-sex data of 2011 census seems to be good and has been improved over the period due to increasing literacy among women and a great exposure to mass media such as televisions, mobiles, etc.
Methodology
The methodology suggested in this study is explained as below:
In simple terms, to derive various fertility measures indirectly let us define at first that The present methodology involved using various types of child/women or child/population ratios. The results obtained using the above formulae may be affected by some of the assumptions made by the researchers. In the above formulae of CBR, 10 represents the number of years and refer to the fact that children of ages 0 to 9 years were born 10 years before the census date. Following Hauer et al.
(2013) dividing C0-9 by 10 leads to an indirect estimate of the number of births, assuming that the impact of mortality and migration is very negligible. Similar is the explanation in case of other measures. GFR is normally derived using TFP aged 15-49. Here in deriving GFR we considered TFP15-54, as its numerator consists of C0-9 and taking TFP15-54 is meaningful.
The formula given here for GRR calculation is generally considered as an indirect estimation procedure. This approach is mostly used by demographers as normally this formula also lead to a good estimate of GRR. In the GRR formulae, the factor 2.05 is obtained by considering 105 male births for 100 female births. When sex ratio at birth is available one may us the actual sex ratios at birth. But the above assumption of 1.05 SRB is acceptable in general.
Following Smith (1992) it is also suggested here to use the figures 35 and 40 in the formulae of TFR and TMFR respectively; and they are merely the assumed values of the reproductive life time of a typical woman of any developing country such as India. One may use in fact 35 in case of TMFR also (instead of 40) but on the safer side it is assumed here that the currently married women on an average may take some more time than the other in completing their fertility time period, especially in the developing countries of Asia and Africa.
All the fertility estimates provided here for districts in India were derived using the 2011 census data, however refer to the year 2006.5 or approximately the year 2007. Because as a matter of fact all the fertility estimates we derive using children 0-9 that refer to the births centered between 0-9 years before the census date.
It is assumed that the input data was not affected (or affected negligibly) by infant mortality and migration factors in the previous 10 years. This assumption we may make to be realized sometimes may not be applicable to areas such as Jammu and Kashmir where continuous disturbances are existing and the input data also affected. So, one should be cautious while interpreting the results for such areas as JK and its sub-regions.
RESULTS AND DISCUSSION
Testing the Validity of the Estimates
Validity of the derived estimates of CBR and TFR is made by comparing them with that of the indirect estimates of CBR and TFR earlier derived by Guilmoto and Rajan (2013 
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